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Plan Components Analyzed ' Effects Analyzed
First Rise Minimum System Storage during Historic Droughts
None, 31 kcfs, navigation flow + 5 kcfs Flows at Nebraska City
April Flows between the Rises Economic Uses, Environmental Resources and

Minimum service, alternative guide curve, current Historic Properties
guide curve Spawning Cue

Second Rise
Maximum release = 16 kcfs, duration = 2 weeks
Proration based on system storage
Spring rise preclude
Adjustment of flood control constraints




Table 2

Table 2. Alternatives Formulated from Table 1 Requirements.

“Altematie Name Drop Between Rises FC Constraints. Max or Prorate during drought.

First Rise Wax Rise
None  Nav+51Wk| MinServ NewGC Current GCJ16 kefs 2wk pk| Plus 16 Min. Raise | Max wi Precl. Prorate w Precl.

Analysis to Determine Trends e

Associated with Various Components

M1 and M2 lie between
MRI6M3 46 MAF

of the Spring Rise Hydrograph -

MRBIO4

MRBIOS
N at end indicates no st risel
MBIOS3

[Special Criteria identified by the Hydrologic Work G

To ks w < 2
Rise ik peak

BI0521 - MRBPS2 with 21 2Lketswi <
kels max 2uk peak

BIOS18 - MRBIOS with 18
kefs April

Table 2 (Revised)
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o Minimum System Storage

MRBIOS

e During Droughts

MRBP32 - MRBIOS. 16 kets wis 2
wishorter 2n rise i peak

21 kefs max ik poak

kete Apal
810500 - only first

35 Run with 20d Rise




Impact of First Rise
on Minimum System Storage During Droughts

Looked at two spring rise plans — with and without the first spring rise

Alterative Name First Rise Drop Betueen Rises Max Rise FC Constraints Max o Prorate during drought
None  Nav+51wk| MinSev NewGC Current GO 16 kefs 2 wk pk

MRBIOS 31 MAF
MRBISN 31 MAF
MBIOS3 31MAF

MBISIN 31 MAF

Compared the difference in minimum system storage in each major
drought

Impact of April Flows
on Minimum System Storage During Droughts

Looked at three spring rise plans — with differing April flows
Minimum Service
Alternative Guide Curve
Current Guide Curve

Altemative Name Fir Drop Between Rises Max Rise FC Constraints Max or Prorate during drought

st Rise
None  Nav+51Wk| MinServ  New GC Current GCJ16 kefs 2wk pk| Plus 16 Min. Raise | Max wi Precl. _Prorate i Precl.

MRI6F3 46 MAF
MRI16M3 46 MAF

MBIS3N

Compared minimum system storage in each major drt

Impact of First Rise
n Minimum System Storage During D

Change in Minimum System Storage Caused by the First Rise (MAF)

First spring rise generally

Plus 16 Min. Raise | Max wi Precl. ~Prorate w/ Precl.

reduced the minimum storage
during droughts

Impact during droughts was
less than 1 foot in each of the

ﬂ upper three reservoirs
oo 10541961 orfiod ool
U H UL U U Hﬁ At full conservation pools,

830 kaf = 1 foot

At current levels,
560 kaf = 1 foot

[ mmreios mMRBISN OMBIOS3 OMBIEIN |

Figure 1

Impact of April Flows
on Minimum System Storage During Drou

Change in Minimum System Storage from the new CWCP (MAF)

Comparison is to the current

water control plan

,, Running minimum service in
April uses less water than the
current guide curve

The alternative guide curve

also appears to use less water,
but some of the impact is
likely due to the prorated

second spring rise

BMR16F3 mMR16M3 CMBIS3N

Difference between spring
Fi gure 2 rise alternatives was generally
less than 1 foot in each of the
upper three reservoirs




Impact of Flood Control Constraints
on Minimum System Storage During Droughts

Looked at four spring rise plans — with varying adjustments to the flood
control constraints

Altemative Name First Rise Drop Between Rises Max Rise FC Constrainis Max or Prorate during drought
None  Nav+51Wk| Min Serv. New GC Current GCJ16 kofs 2 wk pk| Plus 16 Min. Raise | Max wf Precl. Prorate wi Precl.

MR16MN 46 MAF
M1 and M2 lie betweeen 46 MAF

MR16M3 46 MAF

Compared minimum system storage in each major dro

Impact of the Spring Rise Preclude
on Minimum System Storage During Droughts

Looked at four spring rise plans — with Spring Rise precludes ranging
from 31 to 50 MAF
Alternative Name First Rise Drop Between Rises FC Constraints Max or Prorate during drought
None  Nav+s 1wi| MinSer NewGC Curent Gof 16 kets 2 wk pk| Pius 16 Min. Rse | Max wi Precl. Prorate wi Prec
M16F50 50 MAF
MR16F46 (MR16FS) 46 MAF
MisF40 s0MAF

M16F31 31 MAF

Compared minimum system storage in each major dro

Impact of Flood Control Constraints
n Minimum System Storage During Drou

Change in Minimum System Storage from the New CWCP (MAF)

S e

=

BMRI6MN

BMRIGML OMRI16M2

OMR16M3

Figure 3

Comparison is to the current
water control plan

Raising the flood control
constraints the full amount of
the spring rise uses the most
water because it allows the
spring rise to be run in many
years

As flood control constraints
are reduced, the spring rise
gets shuts off more frequently
resulting in less water used

Impact of the Spring Rise Preclude
on Minimum System Storage During Droughts

Change in Minimum System Storage from the new CWCP (MAR)

OMI6F50

mM16F46 M16F40

Figure 4

Comparison is to the current
water control plan

In general, as the spring rise
preclude is lowered, system
storage during the droughts is
lowered due to the ability to
run spring rises in more years

In the 30’s drought, the order
of non-navigation years
changed and an additional
non-navigation year was added
with the 31 MAF preclude

In the other 3 droughts,
system storage didn’t fall
below 40 MAF, so the 31 and
40 MAF runs are the same




Impacts on

Impact of April Flows
on Flows at Nebraska City

All spring rise alternatives
Number of Days in May and June the Discharge at Nebraska increase the number of days

City Exceeds 55 kcfs .
flow is above 55 kcfs
k Running minimum service
~w between the rises reduces this

effect
%5 Second spring rise is added
g to existing flow; therefore, the

20 40 60 80 Bl lower the existing flow, the

Percent of Years lower the spring rise
|+new CWCP —=— MR16FS —=— MR16MN — MRBIOS |

MRBIO5 has prorated spring
Figure 5 rise so isn’t directly
comparable
Full increases in flood
control constraints

Impact of April Flows
on Flows at Nebraska City

Looked at the current water control plan and three spring rise plans with
differing April flows

Minimum Service

Alternative Guide Curve

Current Guide Curve
Full increases in flood control constraints

Alterative Name First Rise Drop Between Rises Max Rise FC Constraints Max or Prorate during drought
None  Nav+51Wk| MinSenv NewGC Current GCJ16 kefs 2wk pk| Plus 16 Min. Raise | Max wi Precl. Prorate w/ Precl

cwep
MRI6FS
MR16MN

MRBIOS

Compared the number of days flow would exceed 55 kcfs at Nebraska
City

Impact of April Flows
on Flows at Nebraska City

Looked at the current water control plan and three spring rise plans with
differing April flows

Minimum Service

Alternative Guide Curve

Current Guide Curve
Minimum increases in flood control constraints

Alternative Name First Rise Drop Between Rises Max Rise FC Constraints Max or Prorate during drought
None  Nav+51Wk| MinSen NewGC Curent GC|16 kefs 2wk pk| Plus 16 Min. Raise | Max wi Precl. Prorate w/ Precl.

cwep
MR16F3
MR16M3

MBIS3N

Compared the number of days flow would exceed 55 kcfs at Nebraska
City




Impact of April Flows
on Flows at Nebraska City

Number of Days in May and June the Discharge at Nebraska City
Exceeds 55 kcls

60 80

Percent of Years
‘* new CWCP —— MR16F3 —— MR16M3 — MBIS3N

Figure 6
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All spring rise alternatives
increase the number of days
flow is above 55 kcfs

Reducing the flood control
constraints reduces the
difference between the
alternatives

Running minimum service
between the rises still reduces
the number of days with flow
above 55 kcfs

MBI53N has prorated spring
rise so isn’t directly
comparable
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Impacts on
Average Annual Economic Uses,
Environmental Resources, and

Historic Properties

Comments on Summary of Uses

Percent changes for all categories except navigation and tern and
plover habitat are relatively constant, and are generally in the range of
+/-2 percent

Navigation data for spring rise runs is flawed. Time constraints have
not permitted the required hand corrections to the raw data files from
the hydrologic model

Tern and plover habitat results are based on habitat available in the
early 1990’s and are not representative of the habitat available today




Indicators of Spawning Cue

Impacts on

Master Manual EIS used a flow/duration combination as a surrogate for
spawning cue
Spawn | n g Cues 20 percent increase of flow
14 days duration
Other combinations of magnitude and duration could be used

Actual spawning cue is likely a combination of many factors such as
flow, stage, temperature, photoperiod, etc

Impact of April Flows

Indicators of Spawning Cue on Spawning Cue

Percent of the Years with Specified Spawning Cue Length

Percent of the Years with Identfied 20% Spawning Cue Length Higher April flows result in
higher magnitude of spring
rises, but not necessarily more
years with a 20 percent
increase in flows

B 85883

Percent of Years

Percent of the Years with Specified Spawning Cue Length

L | Relatively little difference
" between alternatives

Gars L

Netx. Qty
Location
m7 Days MRIGMNGO

Percent of Years
5885883838

B7 Days MRIGMNZO 07 Days MRISMNAO

PRVRSPOPOA TSP - | ol crnatives meet
Location Spawning cue criteria more

O7Days MRIGN320 W7 Days MRIGM330

Figure 8

B7 Days MRIGM340

[T TSRy AYrSURvess i} than 40 percent of the years at
all locations

Percent of Years
o53 858843

o Lo o Figure 10

D14Days MRIGMNZ0  B14Days MRIGMNG 114 Days MRIGMNAO.

O14Days MRIGM320  W14Days MRIGV3I {114 Days MRIGM3A0




Impact of Flood Co

Percent of the Years with Identfied 20% Spawning Cue Length

858383

Percent of Years.

|

GavnsP. Sow Gy Omaha Nebr.Gly SLde Kan Cly Boonvile Hermam

D14 Days new CWCP B 14 Days MRI6FS

0114 Days MR16F2 W14 Days MRI6F3

0114 Days MRI6F1

rol Constraints
on Spawning Cue

Number of years meeting
spawning cue criteria is
generally reduced as flood
control constraints become
more restrictive

Difference between
alternatives ranges from 2 to
10 percent of years

All alternatives meet
spawning cue criteria more
than 35 percent of the years at
all locations

Analysis of Special Runs
Requested by Technical Working Group

Percent of Years

Impact of the Spring Rise Preclude
on Spawning Cue

Number of years meeting
spawning cue criteria increases
as the spring rise preclude is
reduced

Percent of the Years with Identfied 20%Spawning Cue Length

Maximum difference is 11
percent of years

All alternatives meet

Gaues P SouxCy Oraha tetr Gty Stoe K Oy Souile Hormam spawning cue criteria more
Location than 40 percent of the years at

@14 Days new CWCP |14 Days M16F50 014 Days M16F46 all locations
014 Days MI6F40 m 14 Days M16F31

Figure 12

Special Runs
Requested by the Technical Working Group

Requests received for several additional runs
Shorter duration of second rise

Duration of the spring rise could not be reduced to less than 9 days due
to modeling limitations — this is not a limit in real time regulation

Greater magnitude of second rise (+21 kcfs)
First rise followed by 18 kcfs in April

No first rise; winter releases until May 1
First rise only

Second rise beginning on July 1




Special Runs
ested by the Technical Working Group

Alternatives used in Special Run Comparisons
Alternative Name First Rise Drop Between Rises Max Rise FC Constraints Max or Prorate during drought
None  Nav+51Wk| MinServ  New GC Curent GCJ 16 kcfs 2 wk pk| Plus 16 Min. Raise | Max w/ Precl. Prorate w/ Precl
cwep
WBi053

MRBPS2 - MRBIOS 16 kefs wi< 2
wishorter 2nd rise wk peak

BIO521 - MRBP52 with| 21 kefs wi< 2
21 kefs max. wk peak

Compared the difference in minimum system storage in each major drought
Compared the number of days flow would exceed 55 kcfs at Nebraska City
Compared the impact on spawning cue

Impact of Special Runs
on Flows at Nebraska City

MBIO53 has different flood
control constraints so isn’t
directly comparable

Number of Days in May and June the Discharge at Nebraska
City Exceeds 55 kcfs

All spring rise alternatives
increase the number of days
flow is above 55 kcfs

The higher spring rise (21
kcfs) increases the number of
days the flow is above 55 kcfs

Percent of Years

—— NWCP — MBIOS3 — MRBPS2

Figure 19

Percent of Years

Impact of Special Runs
on Minimum System Storage During

MBIO53 has different flood
control constraints so isn’t
directly comparable

Minimum System Storage (MAF)

Alternatives generally result in
lower system storages during
droughts than the CWCP

The higher spring rise (21
kefs) reduces system storage in
3 of the 4 droughts

1930-1941 10541961 1087-1993 2000-2003

[mnewcwce omBioss  omRePs2  meios2L

Figure 18

Impact of Special Runs
on Spawning Cue

Spawning cue criteria used was
20 percent increase in flow for
14 days

Percent of the Years with Identfied 20%Spawning Cue Length

All spring rise alternatives
increase the percent of years
meeting the spawning cue
criteria

The higher spring rise (21
Gavins PL SouxCity Omaha Nebr.City Stdoe  Kan.City Boonvlle. Hermann .
Location kefs) increases the percent of

years that meet the spring rise

14Dy oW OHCP 14 Dys MBIOS2 124 Dy MRBPS2. 334 Doy B0 |

criteria
All alternatives meet spawning

cue criteria more than 35 percent
of the years at all locations

Figure 20




Missouri River Region

-

-

Water M;

March Rise May Rise

58.5]
7 days @ 31kcfs 11 _Prorate to Full Service | 5,511 + 16kcfs*

12
Prorate rise
Shift 1 week i
Full Service My +16 to +0 kcfs
Flows for 7 days SawEe based on
storage*

March 15 March 15 Storage March 15
Storage Check Check Storage Check

* After determining the magnitude of the May Rise based on the March 15 storage check,
factor the resultant by 75% to 125% based on the March 1 runoff forecast.

3 — Second Bimodal Spring Rise

Volume of Water Needed for a Full Spring Rise
(million acre-feet)

Spring Rise Weeks at Peak Rise

Amount (kcfs) 3

4 0.222
8 0.444
12 0.666

116 0.889

20 1.111

10



Table 3

Percent of Years

Combined Impact of Spring Rise Components
on Spawning Cue

Percent of the Years with Identfied 20%Spawning Cue Length

Both alternatives meet
spawning cue criteria more

than 35 percent of the years at
all locations

Maximum difference at St
Joseph (17 percent of years)

Minimum difference at
Hermann (2 percent of years)

Gavins PL SiouxCity Omaha Nebr.City Stdoe  Kan.Ci

Location

ity Boonile Hermann

B14 Days new CWCP

14 Days M16F3L

014 Days MBIOS3

No proration

Table 1. Crite

or Prof
During Droug

Figure 13

Plus 16 to MM

April guide curves
Minimal increase of flood control c
31 MAF spring rise preclude

Proration

Table 1

Maximum with

preclu
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Days
oBER885833

Figure 14

Change in Minimum System Storage from the new CWCP (MAF)

=

11941

1954-1961 1987{1993 2003

mnew CWCP COMBIO53

Figure 16

Number of Days in May and June the Discharge at Nebraska City

Exceeds 55 kcfs

o

40 60

Percent of Years
—a—new CWCP —— MBI53N

Percent of Years

Figure 15

Minimum System Storage (MAF)

1930-1941 1954-1961 1987-1993 2000-2003

mnew CWCP OMBIOS3

Figure 17

Percent of the Years with Identfied 20% Spawning Cue Length

Gavins Pt. Sioux City Omaha Nebr.City St.Joe Kan. Cty Boonvile Hermann

Location

@14 Days new CWCP | 14 Days MBIO53

12



First Bimodal Rise

Downstream Crop Damage Risk

31-kcfs rise is not predominant in many years when
compared to normal releases under the new Water
Control Plan; therefore, crop damage risk is relatively
unchanged.

Higher magnitude rises will increase crop damage
risk.

Having the rise start earlier at the 31-kcfs level may
increase the crop damage risk as the release during
that earlier period could be as much as 15 to 22 kcfs
higher than under the new Water Control Plan.

Service Level between Rises

Drought Storage Levels

The higher the service level during this period, the
lower the storage levels in the droughts. This effect
is true primarily due to the lost storage in the first
year of the drought due to the one month of
increased service. In subsequent years of the
drought, the service levels are almost always
minimum service due to the relatively higher guide
curves of the new Water Control Plan for this period
of the year.

Service levels lower than minimum service will not

reduce storage levels as much as the minimum
service alternatives.

Service Level between Rises

Frequency of Rise

Variable, depending on location on the Lower River.

Service Level between Rises
Downstream Crop Damage Risk

The higher the service level in this period, the higher
the crop damage risk in this period and during the
second spring rise as its release rate is based on the
service level flow target requirements during the
spring rise.
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Second Bimodal Rise

Frequency of Rise

Assuming the magnitude continues to be based on
16-kcfs rise, the frequency of the rises can be
affected by the drought stop protocols and the
downstream flood control constraints.

As the drought stop protocols limit rises during
droughts, the frequency of rises may be diminished.

As the flood control constraints are not raised as
much to accommodate the spring rise, the frequency
of the spring rise is diminished.

Increasing the duration of the spring rise should have
little effect on the frequency of the rise.

Second Bimodal Rise

Downstream Crop Damage Risk
Assuming the magnitude continues to be based o
16-kcfs rise, the effect of the rises on downstream
flood risk can be affected by the drought stop
protocols and the downstream flood control
constraints.

As the drought stop protocols limit rises during
droughts, the downstream flood risk will be
diminished very minimally.

As the flood control constraints are not raised as
much to accommodate the spring rise, the
downstream crop damage risk is diminished.

Increasing the duration of the spring rise should
increase the crop damage risk.

Second Bimodal Rise

Drought Storage Levels

Assuming the magnitude continues to be based on
16-kcfs rise, the effects of the rises on drought
storage levels can be affected by the drought stop
protocols and the downstream flood control
constraints.

As the drought stop protocols limit rises during
droughts, the drought storage levels will be
increased.

As the flood control constraints are not raised as
much to accommodate the spring rise, the drought
storage levels will be increased.

Increasing the duration of the rise will further reduce
drought storage levels.
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